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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a highly sensitive optical 
recording 

material with outstanding photostability , preservation stability and 
dissolution in solvent by constituting the optical recording material 
of a 

specific chemical compound. 

SOLUTION: The specific chemical compound is represented by the 
formula (n is 

an integer of 1-3; m is an integer of 0 or 1; a 6-membered ring A is 
a benzene 

ring or a cyclohexane ring; X is a 1-3C alkylene group; An 1 is anion; 
Rl and R2 

are independently a hydrogen atom, a halogen atom, a 1-8C alkyl 
group, a 1-8C 

alkoxy group, a 1-8C alkenyl group or a 1-8C alkenyloxy group, when m 
is 0; Rl 
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is a halogen atom or a 1-8C alkoxy group or a 1-8C alkenyloxy group, 
when m is 

1; and R2 is a hydrogen atom, a halogen atom or a 1-8C alkoxy or a 1- 
8 

alkenyloxy group) . The optical recording material is made up of the 
specific 

chemical compound of an indolenine cyanine coloring matter with a 
specific 

substituent group. 
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' * NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** 5^0^ th e word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to visible and the optical record ingredient which has the 
wavelength of a near infrared region and is used for the optical record medium in which optical record . 
and playback of high density are possible by the laser of low energy etc. in detail about the optical 
record ingredient used for the optical record medium recorded by giving information as a thermal 
information pattern by laser etc. 
[0002] 

[Description of the Prior Art] Generally, since it has an advantage with the development unnecessary 
since a medium, writing, or a read-out head does not contact according [ especially the optical record 
medium with which the record medium has the description of not carrying out wear degradation, and 
information is given as thermal information ] to a dark room, as for the optical record medium, the 
development is performed briskly. 

[0003] Such an optical record medium can use record light as heat, and can make high density record 
information on the thin recording layer prepared on the base by making a detectable pit form optically. . 
[0004] The writing of the information on a record medium is performed by making a pit form in the 
recording layer which scanned the laser converged on the surface of the recording layer, and absorbed 
the irradiated laser energy. The information recorded on this record medium can read the formed pit, and 
can detect it with light. 

[0005] As a recording layer of such an optical record medium, minerals, such as metal thin films, such 
as vacuum-plating-of-aluminium film, a tellurium oxide thin film, a bismuth thin film, and chalcogenide 
type amorphous glass membrane, were mainly used until now. 

[0006] Although these thin films are difficult and forming by the coating method needed to form them 
with sputtering or a vacuum deposition method, it had a fault, like the use effectiveness of a laser beam 
in which the actuation is complicated, and thermal conductivity with the high reflection factor to a laser 
beam is large when the further above-mentioned minerals are used is low. 
[0007] For this reason, it replaces with mineral matter and the approach of forming a pit by 
semiconductor laser using the organic compound which makes a subject the coloring matter as an 
optical record ingredient as a recording layer is proposed. 

[0008] As these coloring matter, cyanine dye, such as an India renin system, a thiazole system, an 
imidazole system, a thio KISAZORU system, a quinoline system, and a selenazole system, is known, for 
example. These coloring matter is the salts of a cyanine dye cation and various anions, such as a halogen 
anion and a perchloric acid anion, and since sensibility is high, especially the coloring matter of an India 
renin system is used preferably. 

[0009] As an optical record medium using such coloring matter, it writes in by near-infrared 
semiconductor laser with a wavelength [ corresponding to compact disk (CD) specification ] of 770- 
830nm, and the refreshable optical record medium (CD-R) is put in practical use. 
[0010] Moreover, the mass optical recording medium (a digital versatility disk, DVD) to the extent that 
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the 620-690nm red semiconductor laser of short wavelength is developed rather than 770nm, and 
recording density is raised by making the beam spot smaller recently and an animation can be recorded 
using a data compression technique etc. is also developed. 

[001 1] This invention relates to the optimal cyanine dye for the optical record medium (DVD-R) in 
which the postscript Or record corresponding to this DVD specification is possible. 
[0012] For example, the thing has a large molar extinction coefficient and which writes in by 635nm, 
and has [ 635nm ] the sensibility for writing with the coloring matter used for the optical record medium 
which uses the wavelength of 650nm for read-out, and has a high reflection factor in 650nm, i.e., what, 
is desirable. 

[0013] As coloring matter corresponding to the writing by 620-690nm red semiconductor laser, the 
optical recording medium which used India carbocyanine coloring matter for the recording layer at 
JP,59-55795,A is proposed until now, for example. 

[0014] However, with these coloring matter, it could not say that it had agreed correctly to the 
absorption wavelength of said DVD-R specification, and it was not able to be said about a reflection . 
factor that it was enough, either. 

[0015] Therefore, the purpose of this invention has the light stability and preservation stability which are 
used for the recording layer of an optical record medium, and the solubility to a solvent in offering an 
optical record ingredient with high sensibility good. 
[0016] 

[Means for Solving the Problem] As a result of this invention person's etc. repeating examination, the 
compound which gave the specific substituent to the cyanine dye of an India renin system carried out the 
knowledge of the ability to attain the above-mentioned purpose. 

[0017] The optical record ingredient characterized by having made this invention based on the above- 
mentioned knowledge, and consisting of a compound expressed with the general formula (I) of 
following [-ized 2] (it is the same as the above [-izing 1]) is offered. 
[0018] 
[Formula 2] 




(I) 



(it*. n(± I -~3<z>»»«rSlU m<2 0 itzlt 1 0>ft»£3tU 6ftSA 

(i^ > * >mt fcttv 9 da,** ymtzk u x ustmrntt 1 - 3 <07;u 

HITS I - 8 07/b3+vIt L < (J r^^il/t *y^$t. ) 
[0019] 

[Embodiment of the Invention] Hereafter, the optical record ingredient of this invention is further 
explained to a detail. 

[0020] The compound expressed with the above-mentioned general formula (I) concerning this 
invention is coloring matter used for the recording layer of an optical record medium. 
[0021] It sets to the compound expressed with the above-mentioned general formula (I), and is RL And 
R2 As an alkyl group of the carbon atomic numbers 1-8 expressed For example, methyl, ethyl, propyl, 
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isopropyl, butyl, the second butyl, Tertiary butyl, isobutyl, amyl, the third amyl, hexyl, heptyl, Octyl, iso 
octyl, the third octyl, 2-ethylhexyl, etc. are mentioned. As an alkoxy group of the carbon atomic 
numbers 1-8 The radical guided from the above-mentioned alkyl group is mentioned. As an alkenyl 
radical of the carbon atomic numbers 1-8 For example, vinyl, propenyl, isopropenyl, butenyl, etc. are 
mentioned, and the radical guided from the above-mentioned alkenyl radical is mentioned as an 
alkenyloxy radical of the carbon atomic numbers 1-8, and a fluorine, chlorine, a bromine, iodine, etc. are 
mentioned as a halogen atom. Moreover, as an alkylene group of the carbon atomic numbers 1-3 
expressed with X, methylene, ethylene, trimethylene, etc. are mentioned, for example. 
[0022] Moreover, An - As an anion expressed For example, halogen anions, such as a chlorine anion, a 
bromine anion, an iodine anion, and a fluorine anion; A perchloric acid anion, Inorganic system anions, 
such as a thiocyanic acid anion, a 6 phosphorus-fluoride anion, an antimony hexafluoride anion, and a 4 
boron-fluoride anion, Or a benzenesulfonic acid anion, a toluenesulfonic acid anion, Organic sulfonic- 
acid anions, such as a trifluoro methansulfonic acid anion; An octyl phosphoric-acid anion, Organic 
system anions, such as organic phosphorus acid anions, such as a dodecyl phosphoric-acid anion, an 
octadecyl phosphoric-acid anion, a phenyl phosphoric-acid anion, and a nonylphenyl phosphoric-acid 
anion, Or for example, an anion which was indicated by JP,60-234892,A is mentioned as a quencher 
anion. As an example of representation of this quencher anion, the anion expressed with the general 
formula (A) of following [-ized 3] and (B) is mentioned. 
[0023] 
[Formula 3] 




a*cfetfbli**0-3 fca-T. £tz^ FU . R* . Rt fcJ:tfRi 
Y>{t7 ) 

[0024] Moreover, although n shows the integer of 1-3, since the compound especially whose n is 1 is 
excellent in sensibility to the wavelength of 620-690nm of writing and playback, it is desirable. 
[0025] It is Rl especially among the compounds expressed with the above-mentioned general formula 
(I). And R2 The compound and Rl at least whose one side is a halogen atom And R2 The compound at 
least whose one side is an alkoxy group, or Rl And R2 The compound at least whose one side is an 
alkenyloxy radical is desirable. 

[0026] Following compound No. 1-5 etc. are mentioned as an example of representation of a compound 
expressed with the above-mentioned general formula (I). In addition, the cyanine dye cation which 
excluded the anion shows by the following instantiation. 
[0027] 
[Formula 4] 
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;0028] 
Formula 5] 

MNo. 2 




;0029] 
Formula 6] 
■t**No. 3 




0030] 
Formula 7] 




[0031] 

[Formula 8] 

it&ttoNo. 5 
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[0032] The optical record ingredient of this invention which consists of a compound expressed with the 
above-mentioned general formula (I) is the salt of the above-mentioned cyanine dye cation and an anion, 
and can be conventionally manufactured according to the well-known approach. 
[0033] Next, the concrete synthetic example of a compound expressed with the above-mentioned 
general formula (I) is given. 

[0034] (Synthetic example 1) 4-hydroxy phenethyl alcohol 48.4g, KOH39.3g, and ethanol 78.9g were 
taught to 500ml flask of compound No. circular [ with the synthetic thermometer of the perchlorate of 1, 
a cooling pipe and nitrogen installation tubing ], and it warmed at 70 degrees C. After allyl compound 
star's picture 46. 6g was dropped there over 90 minutes, it was made to react at 80 degrees C for 1 hour. 
The solvent was distilled off after cooling, the residue was dissolved in toluene 200ml, and rinsing and 
oily water separation were repeated 4 times by 200ml of water. The organic layer was taken, the solvent 
was distilled off and 4-ant ROKISHI phenethyl alcohol 41. 6g (a transparent and colorless liquid, 66.8% 
of yield) which is the first intermediate product was obtained. 

[0035] Obtained 4-ant ROKISHI phenethyl alcohol 26.7g and pyridine 29.7g were taught, and 
benzenesulfonic acid chloride 26.5g was dropped, agitating at 0-10 degrees C. It agitated for 1 hour with 
this temperature, and agitated at the room temperature further for 1 hour. Next, chloroform 100ml was 
added, it dissolved and 100ml of water performed rinsing and oily water separation twice. The organic 
layer was taken, the solvent was distilled off and 4-ARIROKISHI phenethyl benzene sulfonate 40.5g (a 
transparent and colorless liquid, 84.7% of yield) which is the second intermediate product was obtained. 
[0036] l-(4'-ant ROKISHI phenethyl)- which teach obtained 4-ARIROKISHI phenethyl benzene 
sulfonateg [ 15.9 ], 2, and 3 and 3-trimethyl-5-nitro INDO renin 5.1g, and it is made to react at 135-140 
degrees C for 1 hour, and is the third intermediate product - the benzenesulfonic acid salt of 2, 3, and 3- 
trimethyl-5-nitro INDO renin was obtained. This reactant was not refined but was used for the following 
process as it was. 

[0037] Above-mentioned reactant, N, and N-diphenyl formamide 0.73g, pyridine 1 1.9g, and 1.9g of 
acetic anhydrides were prepared, and it was made to react at 1 15 degrees C for 1 hour. Next, 3.9g [ of a 
sodium perchlorate and 1 hydrates ] and methanol 19.3g was added, and it was made to react under 
methanol reflux for 1 hour. DMF/methanol after distilling off a solvent = recrystallization was 
performed from one third of mixed solvents, and 2.5g (green crystal) of perchlorates of compound No.l 
was obtained. 

[0038] The following result was obtained as an optical property of the obtained crystal. 
- lambdamax =(it is the same chloroform solution and the following) 587.0 nm-epsilon (it is the same 
the molar extinction coefficient in lambdamax, and the following) = 2.04x105 [0039] Like the above 
(synthetic example 1), the perchlorate of compound No.2-5 is compounded and it is lambdamax about 
each compound. And epsilon was measured. Those results are shown in following [table 1]. 



[0040] 
Table 1] 


_ % 


X max 


£ 


! fb£^No.2GOC I 0 A ~& 


5 8 3 n m 


2 . 1 6 X 1 0 4 




5 8 5 n m 


2. 1 0 X 1 0 5 


{b£$>Na409C 1 0 4 ~-. ' 


5 8 0 nm 


2 . 2 0 X 1 0 s 


{fc£#>Na5or)C 1 0 4 "i_ 


5 8 0 n m 


2. 1 0 x l 0 5 



[0041] The optical record ingredient of this invention is applied as a recording layer of an optical record 
medium. The optical record medium which formed by this the thin film which consists of a compound 
expressed with the above-mentioned general formula (I) on the base can be offered. In formation of the 
above-mentioned optical record medium, the well-known approach can be used conventionally. 
Generally Lower alcohol, such as a methanol and ethanol, methyl cellosolve, Ether alcohol, such as 
ethylcellosolve, butyl cellosolve, and butyl diethylene glycol An acetone, a methyl ethyl ketone, methyl 
isobutyl ketone, a cyclohexanone, Ester, such as ketones, such as diacetone alcohol, ethyl acetate, butyl 
acetate, and acetic-acid methoxy ethyl Acrylic ester, such as an ethyl acrylate and butyl acrylate 
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Fluoride alcohols, such as 2, 2, 3, and 3-tetrafluoro propanol, Hydrocarbons, such as benzene, toluene, 
and a xylene, methylene dichloride, An optical record medium can be easily formed by applying on a 
base the solution which dissolved the optical record ingredient of this invention in organic solvents, such 
as chlorinated hydrocarbon, such as a dichloroethane and chloroform. 

[0042] The above-mentioned record layer thickness is 0.001 -lOmicro, and the range of 0.01-5micro is 
usually preferably suitable for it. Especially the formation approach of the above-mentioned recording 
layer cannot receive a limit, for example, can use approaches usually used, such as a spin coat method. 
[0043] The amount used to this recording layer at the time of making the recording layer of an optical 
record medium contain the optical record ingredient of this invention is 50- 100 % of the weight 
preferably. 

[0044] Moreover, if needed, the above-mentioned recording layer may contain the resin other than the 
optical record ingredient of this invention, such as polyethylene, polyester, polystyrene, and a 
polycarbonate, and may contain a surfactant, an antistatic agent, lubricant, a flame retarder, a stabilizer, 
a dispersant, an antioxidant, a cross linking agent, etc. 

[0045] Furthermore, the above-mentioned recording layer may contain an aromatic series nitroso 
compound, a transition-metals chelate compound, etc. as quenchers, such as singlet oxygen. As these 
compounds, a well-known compound which is proposed by JP,59-55795,A is used, for example. This 
compound is preferably used in 0 - 50% of the weight of the range to a recording layer. 
[0046] If the quality of the material of the above-mentioned base which **** such a recording layer is 
substantially transparent to a write-in light and read-out light, there will be especially no limit, for 
example, resin, such as polymethylmethacrylate, polyethylene terephthalate, and a polycarbonate, glass, 
etc. will be used. Moreover, according to an application, the thing of the configuration of arbitration, 
such as a tape, a drum, a belt, and a disk, can be used for the configuration. 

[0047] Moreover, on the above-mentioned recording layer, gold, silver, aluminum, copper, etc. can be 

used, the reflective film can also be formed by vacuum deposition or the sputtering method, and the 

protective layer by acrylic resin, ultraviolet-rays hardenability resin, etc. can also be formed. 

[0048] The optical record ingredient of this invention is suitable for DVD-R which can use it as coloring 

matter for optical disks, such as LD, CD, DVD, CD-R, and DVD-R, and uses light with a wavelength of 

620-690nm especially for write-in playback. 

[0049] 

[Example] Hereafter, this invention is further explained to a detail with an example. However, this 
invention does not receive a limit at all according to the following examples. 

[0050] (Example 1) On the polycarbonate disk substrate with a diameter of 12cm which applied titanium 
chelate compound (T-50: Nippon Soda Co., Ltd. make), hydrolyzed, and prepared the substrate layer 
(O.Olmicro), the ethylcellosolve solution of 1 :0.1 (weight ratio) of the coloring matter shown in 
following [table 1] and an aromatic series nitroso compound (DQ-24: Asahi Denka Kogyo K.K. make) 
was applied with the spin coating method, and the recording layer with a thickness of lOOnm was 
formed. 

[0051] Furthermore, the reflective film of lOOnm gold was formed with vacuum deposition on the 
recording layer. 

[0052] Thus, writing was performed from the base rear-face side using semiconductor laser (635nm, the 
condensing section output of 7mW, frequency of 2kHz), rotating each created optical record medium by 
3.6 m/s. 

[0053] Subsequently, semiconductor laser (650nm, condensing section output of O.lmW) was read, it 
considered as light, the reflected light which lets a base pass was detected, and the C/N ratio was 
measured by band width of 30kHz in the spectrum analyzer. 

[0054] Moreover, O.lmW laser was read, it considered as light, and change (%) of the reflection factor 
from a base rear-face side after irradiating for 5 minutes by the quiescent state as width and a 3kHz 
pulse for 1 microsecond, and after saving under 40 degrees C and the condition of 88% of relative 
humidity for 2500 hours was measured. Those results are shown in following [table 2]. 
[0055] 
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Pable 2 




No. 


ft $ 


C/Ntfc 


Kft^wg^k; (%) 


(dB) 








1 - 1 




5 6 


-3 


-6 


1 - 2 


{k^Na2cDC I 0 4 *S 


5 4 


-4 


- 7 1 


! 1-3 


nk#^lNa3 6DC 1 O/tft 


5 5 


• 4 


- 7 


1 -4 


n t£#)Na 4 tOC 1 CV& 


5 4 


-3 


-6 


l -5 


!b^Na5cOC 1 O/tt 


5 5 


-3 


-6 








4 9 


-7 


- 1 5 


1-2 




4 7 


-8 


-1 6 



[0056] 
[Formula 9] 



(X 



X) 



[0057] 

[Formula 10] 



cio 4 ' 





[0058] (Example 2) the following — the coloring matter shown in [Table 3] — using — an example 1. 
the same — each optical record medium — creating ~ a spectrum — the refractive index (n) and the 
extinction coefficient (k) were measured using the ellipsometer (M-150, Jasco Corp. make). Those 
results are shown in following [table 3]. 
0059] 



No. 


1 fe m 


JEW* (n) 


ft&ffift (k) 




! 2-1 


ft^Nal OPF ( l 


2. 4 5 3 


0.034 


2-2 




2.431 


0.037 


2-3 


{fc£-#jNa3tf>P F fl -_ 


2.438 


0.0 3 6 ! 


2-4 


ifc^#JNa4CDC 1 O/ffl 


t 2.442 


0.0 3 5 j 


2-5 


{b&*Na5<DC 1 0 4 "_ 


2.449 


0.033 




2-1 




2. 13 5 


0.0 9 5 | 


2-2 


tfctMfc£4fcY 


2. 12 8 


0.089 



[0060] (Example 3) Each medium is created like an example 1 using the coloring matter shown in 
following [table 4], 50000 luxs light is irradiated using a xenon weather meter (TEBURUSAN, Suga 
Test Instruments [ Co., Ltd. ] Co., Ltd. make), and it is lambdamax. The absorbance half-life (time 
amount which the value of the absorbance in lambdamax takes to fall to 50% of medium creation time) 
which can be set was measured. Those results are shown in following [table 4]. 
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[0061] 
Table 4] 







3-1 


fc-g-^Nal COC 1 O/tfe 


2 5#m 


3-2 


^^Na2(OC 1 O/m 


1 9*m 


3-3 


fb^Na3tOC 1 0/& 


• 2 2 B*ffl 


3-4 


m-g-ifeNa4<DC 1 0«H 




3-5 


fb^Na5cOC 1 O/tg 


3 0R*m 


it«W 


3-1 




7B#Pr9 


3-2 







[0062] When the compound expressed with said general formula (I) concerning this invention is used so 
that clearly from the above-mentioned example, as compared with the case where conventional cyanine 
dye is used, it excels in write-in sensibility, decline in the reflection factor after an exposure and 
preservation is remarkably small, and since the balance of n and k is excellent, very reliable record is 
attained. 
[0063] 

[Effect of the Invention] The sensibility of light stability, preservation stability, and the solubility to a 
solvent is [ the optical record ingredient of this invention ] high good. 



[Translation done.] 
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